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ABSTRACT 
The Pediatric Physical Therapists in the state of 
North Dakota have developed Guidelines of Practice. As 
part of this process, there was a need for a th~rough review 
of the assessment and evaluation information used by 
pediatric therapists. This independent study report should 
fill that need. By reviewing the literature, information 
was gathered on how to assess evaluation instruments and 
the scope 
information 




the instrumentation available. This 
then organized into five categories with 
or three tests in each category. A total 
of 14 standardized tests are reviewed. A description of 
each test is provided, along with a review of the quality 
of standardization. In addition, a survey was given to 
Pedia tric Physical Therapists practicing in North Dakota. 
A summary of their thoughts are presented in several of 
the test descriptions. The author concludes that the 
development of standardized tests for Physical Therapists 
is in its infancy. In order to keep the Physical Therapy 
,profession an integral part of the management of disorders 
in children, it is necessary to be able to prove the 




The North Dakota Pediatric Physical Therapists are 
in the process of developing standard guidelines for the 
practice of Physical Therapy in the school systems. Such 
guidelines ~~vc been needed since 1975 when Physical 
Therapy became mandatory as a related service to Special 
Education. Since then, several therapists in North Dakota 
have started practice in 
Cooperatives. 
schools and Special Education 
Pediatric Physical Therapists with school practices 
convened and decided what information would be useful and 
effective guidelines. It was decided that these guidelines 
should be designed for reference not only by Physical 
Therapists, but Directors and Coordinators of Special 
Education as well as the Department of Public Instruction. 
As part of these guidelines, a thorough review of all 
assessments used in the screening and evaluation of motor 
problems in the school-aged child would be useful. This 
document is such a reference. It encompasses a review of 
how to evaluate standardized assessments and an evaluation 
of many assessments that are utilized by practicing 
pediatric therapists in North Dakota. 
1 
2 
The evaluation of a child with a neurological disorder 
is a multidimensional process involving assessment of 
various aspects of development. Motor, ~ communication, 
social, cogni ti ve, and sensory-perceptual development may 
be assessed individually and in relation to each other, 





a child's strengths and 
Physical Therapist is part of 




Wi th the 
and is responsible for the motor 
developmental aspects of the 
information obtained from the 
assessment, the therapist will help meld the evaluation 
results with those of other members of the team. Subareas 
of motor development include · gross and fine motor 
performance, reflex response, range of motion, muscle tone, 
coordination or quality of movement, muscle strength, and 
posture. Sensory perceptual subareas are the processing 
and organi za tion of sensory information and the concepts 
2 described by Ayres, including form and space perception 
and postural and bilateral integration. other areas are 
usually assessed such as cardiopulmonary status, medical 
and developmental history, family and home environment 
and adaptive equipment; however, no standardized assessments 
are available for obtaining this type of information. 
Once all the information is compiled into one document, . 
a child's performance in relation to his/her peers becomes 
3 
apparent, and a hypotheses is developed regarding specific 
areas of dysfunction. 
The development of standardized assessments in 
pediatrics is in its infant stages. standardization of 
assessment is important because without it, we must base 
our clinical practice on subjective, personal judgements 
prone to errors of mislabeling, expensive provision of 
unnecessary services, or failure to identify and treat 
problems amenable to developmental 
according to Campbell, 3 hinder 
therapy. Such errors, 
the development of a 
scientific body of knowledge on which to base advancement 






3 used. Campbell 
of a standardized assessment is 
There is a wide range of criticism 
assessments that have been· developed 
ci ted six main reasons for the lack 
of universally agreed upon assessment batteries. First, 
cerebral palsy and other developmental disabilities are 
complex and those children afflicted are difficult to study 
scientifically. Second, the professions of occupational 
and physical therapy are service-oriented. Third, many 
academics are isolited from the clinical setting, and 
therefore, from j oint research with clinicians. Fourth, 
historically, faculty members have had high feach~ng loads, 
a lack of research training and experience, and a low level 
of psychometric knowledge. Fifth, funding for large scale 
4 
research and development is difficult to obtain in fields 
which do not have a history of excellence in this area. 
And finally, much of the neurodevelopmental and Rood 
clinical establishment embody anti-quantification, anti-
scientific characteristics. 
The first part of this paper will cover the definition 
of terms used to assess each test. The purpose, content, 
and assessment reports will be reviewed. The types of 
application; discriminative predictive and evaluative, 
as well as the various types of validity and reliability 
will be defined. The second part will be the actual 
description of the assessments. These will be divided 
' ,., 
into five categories: developmental screening, quantitative, 
qualitative, functional, and sensory motor integration. 
Some of the tests reviewed are generally used for 
screening purposes; others are used exclusively for 
evaluation, and there many can be effectively used for 
both. Stangler and colleagues 4 have proposed six criteria 
for evaluating a screening tool: (1) acceptability, (2) 
simplicity, (3) cost, (4) appropriateness, (5) reliability, 
and (6) validity. When possible, these cri teria will be 
considered in the assessment review. Not every test will 
fulfill each criterion, but unless each is considered, 
screening and evaluation tests may well be inappropriately 
applied, wasting time and money, raising undue anxiety 
5 
wi thin the general population and losing the potential 
benefits of screening and evaluation. 
To determine what tests should be included in this 
document, a survey of Pediatric Physical Therapists in 
the state of North Dakota was conducted. The survey 
(Appendix A) was sent to the sixteen Physical Therapists 
belonging to the Pediatric Section of the American Physical 
Therapy Association. Comments from these therapists are 
included in the descriptions of each utilized test. 
Some assessments are given by occupational Therapists, 
but because the territorial lines in developmental therapy 
are vague, assessments having to do with physical and 
sensory development will also be 
used for the newborn population 
this paper. 
considered. Assessments 
are beyond the scope of 
CHAPTER II 
SCOPE OF ASSESSMENT BASED ON LITERATURE REVIEW 
Much has been written on various assessments used 
in physical therapy practice. Upon reviewing the 
literature, it becomes increasingly apparent that the 
profession has made inroads in research to prove the 
efficacy of therapeutic techniques; still it has a very 
long way to go. Treatment techniques are utilized in 
Pediatric Physical Therapy that have a theoretical basis 
and that have never stood the test of comprehensive 
scientific research. Assessment is particularily crucial; 
therefore, the techniques ~sed must be accountable. 
Purpose of Assessment 
Assessment may be used for screening, placement into 
an appropriate therapy, program planning, program 
evaluation, or assessment of individual progress. 4 Physical 
therapists need reliable measurements as a basis for 
treatment decisions, consultative opinions and changes 
in patient status. Clinicians need measurements in order 
to classify and describe patients, predict outcomes, and 
determine when to refer patients to other practitioners. 
6 
7 
In the face of shrinking resources for health care, society 
is no longer willing to accept on "good fai th" the benefi t 
of what physical therapists do for patients. Measurement 
plays an increasing role in determining who gets paid for 
doing what to whom and for how long. 5 In the school 
setting, assessment is used for all of the above as well 
as overall program evaluation. 
6 In 1981, Sommerfeld reported no statistically 
significant differences on pretest or posttest scores 
in a group of children receiving direct therapy, supervised 
management, and no therapy (the control group). This study 
failed to support a relationship between physical therapy 
intervention and impact on variables such as gross motor 
development, presence of pathological reflexes, and/or 
range of motion improvement. When the ' therapist is involved 
in interdisciplinary planning and implementation of 
functional and generalizable educational goals, it is 
difficult to "tease out" results caused solely by 
therapeutic contribution to the child's success or failure 
in meeting the goal. Therefore, a dilemma in measurement 
occurs. School therapists know the impact they have on 
a child's life. Sensitive measurements are truly necessary 




Content of Pediatric Assessment 
Assessment of a child involves more than the 
administration of a standardized test. It must be be 
qualitative as well as quantitative. Current life 
circumstances need to be considered, including the child's 
current health status, attitudes and values of the child's 
family, and the culture of the child. Family values in 
regard to recreational acti vi ties, i. e. playing baIlor 
watching TV can have a direct influence on the child's 
motor performance~ As in all assessments, the child's 
heal th history is important in the acquisition of certain 
'motor skills. Poor health and nutrition is likely to delay 
the attainment of motor milestones. Examina tion of the 
child's developmental history is important in determining 
the child's past rate of achievement, and may help predict 
future outcome. Extrapersonal factors to be considered 
during the evaluation include the reaction of the child 
to the examiner, and the conditions under which the chi ld 
is observed. 5 
Assessment Reports 
Assessment documentation is vi tally important in the 
student's comprehensive, multidisciplinary evaluation. 
The final document should be clear, concise, and 
understandable to parents and educators. Reports should 
contain the results of the specific assessment tools, 
9 
conclusions regarding the educational relevance of the 
results, and recommendations to the staffing team regarding 
the need for therapy services in the educational setting. 
The physical therapy assessment, when combined wi th other 
pertinent educational assessments, leads to the development 
of a student's Individualized Educational Plan (IEP).7 
Types and Purposes of Health status Measures 
Basically, there are two types of standardized tests-
the norm-referenced and the criterion-referenced test. 5 
Norm-referenced tests have standards or reference points 
which represent average performances derived from a 
representative group. criterion-referenced tests have 
reference points which may not be dependent upon a reference 
group. With criterion-referenced tests, the child is 
competing against himself, not a reference group. Norm-
referenced tests may not overlap with actual objectives 
of instruction, whereas, criterion-referenced tests are 
directly referenced to the objectives of instruction. 
Norm-referenced tests may not be as sensitive to the effects 
of instruction as criterion-referenced tests. 
Norm-referenced tests must meet minimal standards of 
reliability and validity before widespread acceptance is 
obtained. 5 
1 0 
Kirshner and Guya t t 8 recogni zed that the use of health 
status measures was limited by failure to clearly 
distiriguish between the possible uses of these instruments 
in clinical practice and research. In response to this 
problem, they divided the potential application of health 
status measures into three broad categories: discrimination, 
prediction, and evaluation. Other researchers 9 10 have 
used these descriptors in their work. A brief description 
of the types of application are as follows: 8 
1. Discriminative Index 
The discriminitive index is is used to distinguish 
between individuals or groups on an underlying 
dimension when no external criterion (or gold 
standard) is available for validating these measures. 
2. Predictive Index 
The predictive index is used to classify individuals 
into a set of predefined measurement categories 
when a gold standard is available, either concurrently 
or prospectively, to determine whether individuals 
have been classified correctly. 
3. Evaluative Index 
An evaluative index is used to measure the magnitude 
of longi tudinal change in an ' individual to determine 
the effectiveness of treatment or to monitor the natural 
development of a condition. 
.. 
1 1 
Measurement instruments are · often designed and 
validated for one purpose (ie., to discriminate) and later 
used for another purpose (ie., to evaluate) without proper 
revalidation. Al though it is possible for a measure to 
satisfy more than one purpose, evidence should be available 
to support each use. 10 
Assessment Standards 
The need for, and value. of, standards for tests and 
measurements is clear--Physical Therapists must have a 
more scientific basis for practice. 'The Standards for 
T t d M t · Ph . I h Pt ' 11 es s an easuremen s ln YSlca T erapy rac lce is 
a well-organized document that came about because 
professionals recognized they are at risk in any working 
environment unless tests and measurements are credible 
and specifically identifiable with clinical activities. 
Standards were needed to improve the quality of practice, 
lend a unifying perspective to the instruction of treatment 
outcome, and enhance the rigor of research activities. 
Failure to implement standards can diminish the oneness 
of identity-not only among Physical Therapists and medical 
colleagues, but also, more r~levantly, among those who 
must render decisions about the Physical Therapist's 
services and the livelihood of their profession. In the 
Standards, the word "must" appears frequently. The message 
12 
the authors are attempting to send is that Physical 
Therapists who make decisions about measurements and their 
uses must understand that the use of the "best measurements 
possible" is obligatory. The "best measurement" represents 
the ideal, and the failure to meet that ideal must be 
avoided. If that is not possible, Physical Therapists 
should acknowledge the limitations of the measures they 
are using. 
The 11 Standards should heighten awareness that 
measurement is not a casual thing. The authors of the 
Standards believe that knowledge of measurement is no less 
important for clinical practice than · is the knowledge of 
other sciences. 
Assessing the Assessment 
Much of the research utilized in this report has been 
in the area 
"assessment" 
of particular motor 
12 of that assessment. 
assessments and 
13 14 15 16 17 
the 
18 
Most of the time spent in developing a new assessment is 
spent in making it valid and reliable. In critical 
research, sections are devoted to proving the validity 
and reliability of the experiment. Assessment development 
is based on research; therefore, validity and reliability 
beco~e an integral part. 
13 
There are many definitions of reliabili ty. In 
essence, reliability can be defined as the ability of a 
measure to give consistent responses on repeated assessments 
in the absence of 
9 10 1 2 studied. 
change in the characteristics being 
11 In the Standard's glossary, the 
definition goes on to say that reliability is the degree 
to which measurements are error-free and the degree to 
which repeated measurements will agree. They also describe 
internal consistency-the extent to which items or elements 
that contribute to a measurement reflect one basic 
phenomenon or dimension; intertester reliability--the 
consistency or equivalence of measurements when more than 
one person takes the measurements; intratester 
reliabili ty-the consistency or equivalence of measurements 
when one person takes repeated measurements separated in 
time; parallel-forms reliability--the consistency or 
agreement of measurements obtained with different forms 
of a test; and test-retest reliability--the consistency 
of repeated measurements separated in time. Potential 
sources of variability that contribute to unreliability 
of an index include those attributable to observers, 
subjects, environments, timing, and the index itself. 10 
Validity is defined as 
instrument measures what it 
the extent to which an 
is intended to 12 measure. 
Another definition is the appropriateness of inferences 
1 4 
made when interpreting a measure, a score, 'or the results 
of a test. 1 a still . another defini tion from the standards 
is the degree to which a useful interpretation can be 
infered from a 1 1 measurement. Six types of validi ty are 
described in the glossary. Concurrent validi ty is a form 
of criterion-based validity in which inferred interpretation 
is justified by comparing a measurement with supporting 
evidence obtained at approximately the same time as the 
measurement being validated. Construct validity is the 
conceptual basis for using a measurement to make an inferred 
interpretation. content validity is a form that deals 
with the extent to which a measurement is judged to reflect 
the meaningful elements of a construct and not any 
extraneous elements. Criterion based validity consists 
of three forms: Predictive valdi ty, prescriptive validi ty 
and concurrent validity. The common element is that, with 
each of these forms of validity, the correctness of an 
inferred interpretation can be tested by comparing a 
measurement with either a different measurement . or data 
obtained by other forms of testing. Predictive validity 
examines the justification of using a measurement to say 
something about future events or condi tions; prescri pti ve 
validity is based on the successful outcome of the chosen 
treatment. 
15 
Responsiveness is not defined in the Standards but 
is very important. Responsiveness to change has been 
identified as the key feature an instrument should possess 
to determine whether it will be useful as an evalua ti ve 
measure. 8 Responsi veness is judged by the abi Ii ty of the 
measure to detect a minimal clinically important change 
in subjects. Responsiveness of a measure of motor 
performance would be evident if the measure is able to 
detect clinically relevant change in quality of movement 
regardless of whether the change is large or small and 
positive negative in direction. 12 Responsiveness or can 
be enhanced by one or both of two strategies, First, by 
increasing the number of responsive items and eliminating 
those .that are unresponsive, the therapist increases the 
chance that change will be detected if it is actually 
occurring. Second, by offering several response options 
for partial as well as complete accomplishment of each 
i tern, there is an increased potential to identify finer 
gradations of change than is possible with simple 
t b t h · 10 pres en -a sen . response c o~ce. 
Table 1 is a list of the testing and screening 
instruments reviewed and the type of standardization 
utilized in the development of each test. 
16 
Table 1 . Type of validity and reliability for each test 



















































DEVELOPMENTAL SCREENING ASSESSMENTS 
Developmental assessment is important in early 
screening programs. A good developmental assessment can 
be sensitive to factors relevant to a child's later 
functioning in 19 school. The general expectation is that 
early identification of learning problems calls for more 
than an estimate of , tIl' 20 1n e 1gence. Developmental 
evaluations, which assess more areas of functioning than 
standard intelligence tests, may be potentially bette'£: 
predictors in this regard. Typically, developmental 
assessments address the following: Fine motor, gross motor, 
speech and language, cognitive, social and emotional. 
There are several developmental assessments marketed for 
developmental screening purposes. Some of the more popular 
tests are summarized in Table 2 and reviewed here. 
Denver Developmental Screening Test 
The Denver Developmental Screening Test (DDST)21 is 
designed to aid the health provider in detection of 
de~elopmental deviations. It's 1975 revised edition was 
written by Frankenberg and Dodds. The DDST can be purchased 
17 
1 8' 
from LADOCA Proj ect and Publishing Foundation, Eas t 51 st 
Ave. and Lincoln street, Denver, Colorado 80216. The 
complete test kit, which includes pad of forms and 
manual, is approximately $45. It takes about 5-7 minutes 
to administer the revised version. If problems are 
apparent, the original version is done, taking from 15-30 
minutes. Any interested adult, professional or 
nonprofessional can be taught to administer this assessment 
'with a few hours of training. Some subjective observations 
are necessary. The age range of the DDST is 0 to 6 years. 
The four areas tested by the DDST include personal-
social, fine-motor-adaptive, language, and gross motor. 
Age levels proceed at 1 month increments to 24 months, 
and at 3 month increments from 24 months to 6 years. All 
items necessary for administering the DDST are included 
in the test kit except for drawing paper. Standardized 
directions need to be followed. The original format 
requires that each item on the scoring form that is 
intersected by an age line be scored as pass, fail, refused, 
or N. o. (no opportunity). For each sector, it is necessary 
to test forward until 3 items have been failed and backward 
until 3 items have been passed. 
The DDST. can be interpreted as being normal, abnormal, 
questionable, or untestable depending on the number of 
items indicating presence of a delay. Anything other 
than normal needs to be followed wi th rescreening. 
1 9 
standardization took place in the 1960's on 1036 
children who were considered normal. Test-retest 
reliability has been reported at 97% and stability between 
test items was 96%. Inter-observer reliability was 90%. 
The DDST was validated using the Bayley Scales of Infant 
Development and the Stanford-Binet Intelligence Test. 
This was done by retesting the children with questionable 
results from the DDST. Screening test validity ranged 
from 96 to 75 percent; sensitivity from 92 to 100 percent, 
and specificity from 97 to 74 percent. 
Sandler et al 20 did studies on the responses of urban 
preschool children to the DDST. Their findings indicated 
the need for caution in applying the published norms to 
et al 19 children living in urban poverty areas. Camp 
made an attempt to predict school related problems from 
early DDST scores. They found, that the relationship between 
classification on the DDST and later school status is highly 
significant, and that children with either abnormal or 
questionable results should be referred for further testing. 
Stower's and Huber's22 review cited many positives 
about the DDST. They also felt that because the 
standardization data is limited to the Denver area, 
caution should be used when using the DDST on groups of 
children from rural or urban areas that may differ from 
the Denver population. Also, while the number of children 
in the overall standardization sample was adequate, the 
20 
number in various age groups was small. Other limitations 
of the DDST include limited sensitivity to antecedent events 
and historical background including socioeconomic status, 
individual variation, and prematurity. 
The DDST is not utilized by School Physical Therapists 
in · North Dakota. However, it is commonly used by 
physicians, nurses, and preschool 
Therefore, it may be helpful if ND 
have a working knowledge of the DDST. 
screening teams. 
physical therapists 
Hawaii Early Learning Profile 
The Hawaii Early Learning Profile (HELP) 23 was 
mentioned by two ND Pediatric Physical Therapists as an 
assessment utilized in their practice. The HELP was 
developed as a response to a need for an instrument that 
would provide developmental sequences in small incremental 
steps, and suggestions for activities to teach developmental 
skills. It was the outgrowth of a demonstration proj ect 
and training program at the University of Hawaii. The 
HELP Chart format is similar to the horizontal continuum 
of other screening tests (DDST) and · was selected based 
on its visual quality which facilitates parents and staff 
working 
of the 
together. It provides a comprehensive picture 
child's functioning levels and · allows the staff 
focus on all of the developmental needs of the child. to 
21 
Revised in 1985, HELP can be purchased from VORT 
Corporation, Palo Alto, California 94306. Numerous growth 
and developmental scales and standardized tests were 
utilized dtiring the development of the HELP Charts and 
Acti vi ty Guide. It was field tested by all the programs 
for infants with handicaps in Hawaii. Addi tionally, the 
materials were used and reviewed by programs in 35 states 
and 7 countries. 
A month to month sequence of normal developmental 
skills in six different areas are provided to demonstrate 
to the parent gains the child can make. The six areas 
are: cognitive, expressive language, gross motor, fine 
motor, social-emotional, and self-help. The HELP is 
designed not only as an assessment but as a method of record 
keeping and programming. It consists of 650 skill items 
and 2,000 activities for teaching these skills. A computer 
software program can be obtained for a visual display of 
HELP skills and "maintenance of records. 
The HELP may be valuable in keeping records of a 
child's development, especially if the child is handicapped 
because reflex development is considered. For many of 
the purposes of testing, it will not be useful because 
of the lack of standardization. 
22 
Miller Assessment for Preschoolers 
The Miller Assessment for Preschoolers (MAP)24 is a 
testing instrument designed by Miller, and is available 
from the Foundation for Knowledge in Development (1855 
west Union Ave., Sui te 
a cost of $225-$275 for 
B-8, Englewood, Colorado 80110)at 
the ki t. The MAP was des igned 
to screen normal children from 2 years 9 months to 5 years 







mild to moderate 
an extended version 
with more clinical 
information for the purpose of defining a child's strengths 
and weakness and an indication of possible avenues of 
remediation. Administration takes 20 to 30 minutes and 
can be administered by anyone with knowledge of the test. 
A room at least 6 by 12 feet is recommended and should 
contain a child-si zed table, chairs, and mat. All other 
equipment is provided in the MAP Test Kit. There are 27 
core items cbmmon to both the MAP Screening and MAP 
Extended. The directions for presentation of each core 
item are detailed in the test manual and include: materials 
needed to administer and score the item; procedure for 
setting up .and administering the item; scoring, which 
includes calculating and recording child's score; 
supplemental observations, and age specific information 
that gives directions for administering items that differ 
by age. 
23 
Only the total score is used to calculate the final 
percentile score for MAP Screening. 24 With the MAP Extended, 
Miller has provided the means for determining percentile 
scores for each of the five indices. She cautions about 
analyzing a child's development within a single category 
of behavior or in response to a single item. The comparison 
of a child's final score with the normative data is 
expressed in percentiles. The 5th percentile or below 
(the red area) indicates a chi ld wi th problems. The 6th 
percentile to the 25th percentile (the yellow area) is 
suspect for problems. A score in the upper percentiles 
(the green area) indicates an average performance. There 
is no "interpretation" of results in the MAP Screening, 
only obj ecti ve scoring. In order to determine the type 
, ~ . 
of followup evaluation needed, a professional decision 
must be made. Guidelines for referral are suggested for 
specialists 
the lists. 25 
and generalists with pediatricians heading 
The MAP score can be analyzed for strengths 
and weaknesses by utilizing the five performance indices. 
The Foundation Index consists of ten i terns and examines 
basic motor and sensory abilities. The Coordination Index 
consists of seven items which look at oral motor, fine 
motor, and gross motor abilities. The Verbal Index consists 
of four items assessing the child's cognitive language 
abilities in the areas of memory, sequencing, comprehension, 
association, and following directions. The Nonverbal Index 
24 
includes five items requiring similar cognitive skills 
as those in the Verbal Index, but the items do not require 
a verbal response. The Complex Tasks Index includes four 
i terns which require the child to integrate sensory, motor 
and cognitive abilities through visual-spacial information. 
Sixteen pages of the test manual discuss validity 
and reliability. Inter-rater reliability, test-retest 
reliabili ty, internal reliability of the total test, and 
. standard error of measurement studies are reported. Content 
validity, criterion-related validity, construct validity, 
and predictive validity are discussed. 26 Analysis indicated 
excellent interrater reliability of .97 and above on the 
total test as well as on four of the five indices. 
Coordination showed acceptable inter-rater reliability 
( .84). Test-retest reliabili ty was also adequate wi th 80% 
of the children scoring in the same category after the 
second testing. Content validi ty was accomplished by the 
development of a specification table to explain the 
developmental domains assessed as well as the contribution 
of each item to each domain. In addition, the relationship 
of item performance to chronological age was studied. 
Correlation studies of items and indices revealed that 
all items contribute significantly to the final score, 
and that the subtests do not overlap significantly in 
behaviors measured. The MAP was compared with four other 
assessment instruments to obtain a direct and independent 
25 
measure of validi ty (cri terion related validi ty) . Miller 
did not expect that anyone test would have a direct 
correlation to the MAP, since the MAP was developed because 
no similar test existed, but she anticipated that certain 
sections of the MAP would correlate with certain parts 
of other tes ts. The correlations were not high for total 
test scores but higher correlations existed for individual 
subtests. Construct validity was established by testing 
90 children with "preacademic problems." It was established 
that 75% 
or Yellow 




identified in the Red 
validity studies were 
done after 4 years. The data supported the validity of 
the MAP as a predictor of cognitive ability and educational 
achievement and proved its value as a primary screening 
device for evaluating entrance to kindergarten or elementary 
school. 27 
Researchers have been positive in the support and 
critique of the MAP." Daniels and Bressler28 found 
preliminary evidence " in their study for the existence of 
MAP score patterns for some categories of 
medical/developmental diagnoses as well as support for 
the MAP's ability to detect various clinical problems. 
Therefore, clinical use of this screening instrument with 
children whose problems are more marked than the mild to 
moderate degree described in the test manual seems 
warranted. Because the test has a heavy emphasis on sensory 
26 
and motor functions, it may provide the impetus for 
examining these processes (both quantitatively and 
qualitatively) more carefully in diagnostic assessments 
26 for educational placement. 
Degangi 29 critiqued the MAP and identified several 
areas as' weaknesses in standardization. 1 • The sample 
of delayed children was small compared to the normal sample 
size. 2. Selection criteria were poorly defined for 
the delayed sample and did not include descriptions of 
the type and extent of delay. 3. Arbitrary cutoff points 
were used in classifying children as "at risk" or suspect. 
4. More specific criteria should be provided in making 
a judgment about which children would require intervention. 
5. Reliabili ty studies were not extensive enough. They 
did not include inter-observer or decision reliability 
studies. 6. No domain validity studies were conducted 
to measure the degree of congruence between test items 
and the domain of behavior they are intended to measure. 
DeGangi concludes that the MAP is a well-developed 
screening instrument and is effective in screening normal 
children who fall into the lowest 20th percentile. However, 
categorization of normal children as IIhigh risk ll or suspect 
should not be considered valid until decision validity 
studies have been completed. 
Few Physical Therapists in North Dakota utilize the 
MAP. It is used by other professionals for screening and 
27 
eval ua ting the preschool population. It also can be used 
as an adj unct to other assessments. Therefore, Physical 
Therapists in North Dakota may want to familiarize 
themselves with this standardized assessment. 
Table 2. Comparison of Developmental Assessments 
TEST DDST HELP MAP 
COST $45 $25 $250 
AGE 0-6 yrs. 0-36 mo. 2 yrs. 9 mo.-
5 yrs. 8 mo. 
TIME 15-30 min. not indicated 30 min. 




The two quantitative assessments most widely utilized 
by Pediatric Physical Therapists in North Dakota are The 
Bruininks Oseretsky Test of 
Peabody Developmental Motor 
M t P f ·· 30 o or ro lClency and 
scales. 31 The level 
the 
of 
performance for an individual child is quantified and 
compared to standards developed by extensive research on 
population samples. The scores for the two assessments 
can be reported in a variety of methods. 
The Bruininks Oseretsky Test of Motor Proficiency 
The Bruininks Oseretsky Test of Motor proficiency30 
(BOTMP) is the most widely used standardized pediatric 
assessment among North Dakota Physical Therapists. It 
was developed in 1978 by Bruininks and is available 
from the American Guidance Service (Circle Pines, Minnesota 
55014) for approximately $400. The test kit includes 
everything needed to administer the assessment. 
The BOTMP was developed for children ranging in age 
from 4 1/2 to 14 1/2 years of age. It was developed for 
use by educators, clinicians, and researchers for 4 main 
purposes: 1) To assess gross and fine motor skills in 
28 
29 






dys functions and developmental 
decisions about educational 
placement or need for corrective motor training, 3) to 
develop and evaluate motor training programs, and 4) as 
a screening tool. 
Administration of the 
to 60 minutes, depending on 
used for screening, takes 
complete test takes from 45 
the child. The short form, 
from 15 to 20 minutes. The 
examiners do not need special training to administer this 
test; however, as in all tests, they need to practice giving 
the standardized directions. 
The BOTMP consists of 8 subtests. The first 4 subtests 
evaluate facets of gross motor ability; the 5th considers 
~oth fine and gross motor ability, and the last 3 subtests 
have to do wi th fine motor ability. The first subtest 
is running speed and agility. The evaluator" times the 
chi ld as he / she runs 15 yards, picks up an obj ect from 
the floor and returns it to the starting point. The balance 
subtest is a mixture of static and dynamic balance items 
tested by the child I s ability to walk on a standard two 
inch balance beam and various one leg standing tasks. 
The bilateral coordination subtest consists of 8 items 
of coordination such as tapping feet al ternati vely while 
making c-ircles wi th the fingers and drawing crosses and 
lines simultaneously using a pencil in both hands. The 
last gross motor subtest evaluates strength by having the 
30 
child do si t ups, push ups, and a standing long jump. 
The upper limb coordination subtest is both a fine and 
gross motor test. It consists of 9 items that include 
ball skills and finger plays. The first fine motor subtest 
is response speed. The child is given 8 chances to stop 
a stick with the thumb, and the number on the stick 
corresponding with where it is stopped is recorded. The 
second fine motor subtest is visual-motor control. Cutting, 
- drawing shape~ and pencil control are tested in this area. 
The last fine motor subtest is upper limb speed and 
dexterity. Items include moving pennies, sorting cards, 
stringing beads etc. 
Scoring is done on the record form. Each test item 
is expressed as the amount of time taken, the number of 
times performed wi thin a set period of time, the number 
of errors made, or as pass-fail. . A conversion scale is 
included on the record form, and the raw score is converted 
to a point score. There is a variety of ways tha t the 
test can be scored. The total point scores ar~ converted 
to standard scores and these are further computed into 
a gross motor composite. A percentile rank in each of 
those 3 areas can be obtained from the charts included 
in the test manual. Individual subtest scores can be 
converted into a range (low, average, superior) or age 
equi valent. Part 6 of the manual offers an explanation 
on how to interpret the findings. 
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A multistage, stratified sampling procedure was used 
in the development of the BOTMP based on . the 1970 u. s. 
census. The sample used consisted of 765 subj ects wi th 
at least 80 children in each 1 year age range. It was 
relatively equal for both boys and girls and distributed 
according to race and community size. 
A test-retest reliability investigation was conducted 
on 63 second graders and 63 sixth graders wi thin a 7 to 
12 day period. The test-retest reliability coefficients 
were .77 for gross motor and .88 for fine motor for grade 
2, and .85 for ~ross motor and .68 for fine motor in grade 
6. The total battery and short form test-retest reliability 
was above .80 for both grades. Inter-rater reliability 
is the only other form of reliability reported. It . was 
conducted for the 8 items in the visual motor control 
subtest. Reliability coefficients ranged from .77 to .90. 
The validity of the BOTMP is based on its · ability 
to assess the construct of motor development. construct 
validi ty is the only type of validity explained in the 
manual. The following evidence of construct validi ty is 
considered: 1) the relationship of test content to 
significant aspects of motor development cited in research 
studies, 2) the relevant statistical properties of the 
test, and 3) the functioning of the test with contrasting 
groups of handicapped and normal children. The groups 
considered were mildly retarded, moderately to severely 
32 
retarded, and learning disabled. The results of these 
studies confirmed the hypothesis that normal subjects 
performed better than all three of these groups. 
A study was done by Beitel and Mead 32 to further 
substantiate the validity of the BOTMP. The purpose of 
their study was to answer the following questions: 1 ) 
Are the short form . and eight subtests age-related from 
3 to 5 years? 2) Is there a sex difference across the 
3 to 5 year range for the short form or subtests? 3) 
Does the short form account for a major portion of the 
variability of the eight subtests when combined? The 
results provided evidence that the short form and the 
subtest of the complete battery function differentially 
in the age range of 3 to 5 years. It also indicated there 
was no significant difference in the performance patterns 
between boys and girls in the 3 to 5 y~ar age range. There 
was a strong multivariate interrelationship of the short 
form and the eight subtests which provides evidence that 
the short form is a good measure of general motor 
proficiency or as a substitute for the complete battery 
whenever the categorical scores are not needed. 
Ziviani, Poulsen, and 
, . 33 o Br~en did research on the 
correlation of the BOTMP with the Southern California 
Sensory Integration Tests (SCSIT). They found a strong 
correlation between the two tests. The fine motor composite 
scores of the BOTMP reflected the greatest percentage of 
33 
significant correlation. The findings of this study 
suggested the BOTMP composite score would be useful in 
detecting those children with motor problems that may have 
an underlying sensory integrative basis. 
Other studies 34 35 utilize the BOTMP in their research; 
however, comparatively few studies of the BOTMP itself 
are reported in the literature. Other assessment tools 
have been more thoroughly researched. 
Most North Dakota Physical Therapists surveyed use 
the BOTMP extensively. It is used largely for children 
over 6 years old who have learning disabilities, mild mental 
impairment, fetal alcohol · syndrome, and mild cerebral palsy. 
Generally, it is used for many reasons including evaluation, 
screening, documenting progress, and placement. The 
criticism offered by ND Physical Therapists is as follows: 
It tes ts mainly the dominant side of the body; it is not 
accurate for hemiparesis; it can't be used for the severely 
involved or disabled population; some areas could be missed 
in utilizing the short form; it builds upon skill levels 
and if a child has gaps, they will score poorly, and . the 
age equivalents for strength can't be accurately used. 
Good comments ' includ~: it is easy to administer; it is 
well researched, and it is easy to explain to parents. 
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The Peabody Developmental Motor Scales 
The Peabody Developmental Motor Scales (PDMS)31 were 
developed in 1983 by Folio and Fewell. The source is DLM 
Teaching Resources, P.O. Box 4000, One DLM Park, Allen, 
TX 75002. It can be purchased for approximately $200. The 
purpose of the PDMS is to measure gross and fine motor 
skills in infants and children from ages 0 to 84 months. 
It can be used for screening or evaluation, re-evaluation 
·to determine progress, and for research. It is 
particularily useful for older infants and children 
suspected of having motor delays and those with k~own motor 
. . t 36 lmpalrmen s. The test can be administered in 20 to 30 
minutes for each portion or 40 to 60 minutes total. No 
special training or background is .required for 
administration. 
The PDMS contains a test manual, response and · scoring 
booklets, and a package of activity cards that can be used 
to program motor behavior. Test items are listed by age 
levels and represent behaviors common to other motor 
development scales. There are 170 test items for the Gross 
Motor Scale and 112 items for the Fine Motor Scale. The 
gross motor portion contains 10 different items per age 
range whereas the fine motor contains 6 to 8 items. The 
directions are brief and explicit with some suggestions 
for modifications for handicapped children. 
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Scoring is accomplished by a 3-point scale which 
reflects the degree to which the skill has developed. 
A score of 0 is given when the attempt is unsuccessful; 
1 is given for a resemblance to the item cri terion but 
the criterion is not fully met, and 2 is for a successful 
performance. The scoring usually does not account for 
quality of performance. The scores can be reported in 
age equivalents, a developmental motor quotient, a 
percentile ranking or a standardized Z or T score. Raw 
scores can also be converted into scaled scores. The use 
of scaled scores is recommended for handicapped children 
when age-related performance is not sensitive enough to 
detect small changes in motor developement. 36 
The PDMS was standardized by using a stratified quota 
sampling procedure to select a sample representative of 
the United States population. The sample was stratified 
according to geographical region, race, and sex. Thirty 
three testers administered the PDMS to 617 children from 
20 states. The children ranged in age from 0 to 83 months. 
Between 27 and 33 children were tested at each age level 
up to 1 8 through 23 months. Starting at the 24 through 
29 month leveL, between 46 and 55 children were tested 
at each age l~vel. Fifty-one percent of the norming sample 
was male and 49 percent female. The racial distribution 
was 85.1 percent Anglo, 7.3 percent Black and 7.6 percent 
Hispanic. 
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Test-retest reliability was determined by testing 38 
children from the normative sample a second time wi thin 
one week of the initial testing. On actual items 
administered, a correlation of .95 was obtained for the 
Gross-Motor Scale and a correlation of .80 for the Fine 
Motor Scale . Inter-rater reliability was established at 
. 97 for the Gross-Motor Scale and .94 for the Fine-Motor. 
Inter-observer reliability studies were not done. 
The PDMS manual addresses three types of validity: 
content, construct, and concurrent. Content validity is 
supported by the selection of test items from established 
research on motor development in normal children and from 
validated developmental motor scales. Construct validi ty 
was addressed by determining the significance of improvement 
in scores as a function of age. Scores improved as age 
increased with the exception of the 54 through 59 month 
level. Concurrent validity was analyzed by comparing the 
mean standardized scores obtained in 104 children with 
identified developmental motor 




The standardized scores 
of the children with motor problems were significantly 
lower than the means of the normative sample with the 
exception of the 0 to 5 month age level. Concurrent 
validi ty was also estimated by a comparison of the PDMS 
with the Bayley Motor 36 Scales. A correlation analysis 
of age-equivalent scores indica ted Bayley scores had good 
37 
to high correlation wi th the Peabody Gross Motor scores 
and unacceptable 
scores. Neither 
correlation with the 
the Bayley or the 
Peabody Fine Motor 
Peabody 12 month 
age-equivalent scores predicted motor development at 18 
months of age; therefore, predictive validity has not been 
established. 
Several concerns have been identified relative to 
interpreting the clinical significance of PDMS scores. 37 
The normative sample size is rather small, especially the 
number of children in the 5-7 year old range. The male-
female ratio at each age level cannot be determined by 
the data given. The children were not randomly selected 
and were primarily from families of middle socioeconomic 
status. In the area of reliabIlity, the authors do not 








the type of 
reliability coeffiecients used to calculate test-retest 
and inter-rater reliability was not identified. Because 
of the reported high .reliabili ty, the authors stated that 
they did not define specific criteria for a score of "1". 
The problem with this assumption is that examiners who 
work together often collaborate to determine criteria for 
scoring. The criteria that are determined in one test 
center may vary considerably from that of another. 
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Theoretically, one would expect the vague criteria for 
scoring to decrease the level of inter-rater reliabili ty. 
An area of concern in the area of validi ty is that 
the PDMS Gross Motor Scale does not discriminate between 
children in the 48-59 month age range. It also does not 
discriminate between normal and · delayed infants in the 
0-5 month range. 
In the area of test content, justification for 
classification of specific test items into skill categories 
is not provided in the test manual. Items from each of 
the various skill categories also are not · equally 
distributed at each age level. For example, at the 42-47 
month age level, there 
skills than locomotor 
is a heavier 
skills. This 
concentration of ball 
unequal distribution 
of items at different age levels can cause one area of 
relative strength or weakness to skew a child's total score. 
The Fine Motor Scale generally shows a more equal 
distribution of category items; however, grasping and 
hand use skills are not tested beyond the 42-47 month age 
range. 
Some i terns are provided in the tes t ki t, but many 
are not. Descriptions of the non-included items are provided 
in the manual, but the specifications are vague. The result 
is no uniformity of 
some of the · Gross 
the maj ori ty of the Fine Motor and 
Motor test equipment. The lack of 
39 
standardi zed equipment can affect the validi ty by changing 
the type of skill being tested, and reliability may be 
lowered. Some of the i terns provided in the test ki tare 
of poor 1 · t 37 qua ~ y. For example, fitting pegs into holes 
in the pegboard is sometimes difficult. The bu t tons are 
sewn on thin material that unravels. The string on the 
spool detaches easily. The form board is too thin so that 
the forms do not lock in. Another area of concern is that 
·the activity cards may encourage teaching to the test items. 
As a result, the PDMS. could be invalidated as a measure 
of change over time because test i terns have been taught. 
The placement of som.e of the i terns in the different 
37 
age groups is questionable. For example, only 4 % of the 
48 to 53 month old children in the normative sample could 
perform situps. The three one-foot hopping tasks are placed 
at age levels where 18% or less of the children could 
perform these tasks. Only 6% of the 18 to 23 months old 
children could jump up with two feet. On the Fine Motor 
scale, only 10% of the 18 to 23 month old children could 
snip with a scissors and only 16% could string 1/2 inch 
beads. Other items are placed in an incorrect sequence. 
Skipping with -alternate feet is placed before galloping, 
even though galloping is generally considered to emerge 
earlier in a child's development. Standing on one foot 
wi th eyes closed for eight seconds rarely is achieved by 
72-83 month old children and backward heel-toe walking 
40 
on the balance beam is rarely passed by 48-53 month old 
children. Unbuttoning and manipulating paper clips are 
placed at age levels where normal children have had little 
or no exposure to the tasks. Placing items at an age level 
where most normal children are unable to pass them can 
affect the validity of the PDMS when it is used as -. a 
criterion-referenced test. It can also affect the . clinical 
interpretation of the significance of a child failing these 
inappropriately placed test items. 
In the area of test administration, it is recommended 
by the PDMS manual that all items be administered in one 
age level before going on to the next. This is inefficient 
in that the same materials need to be introduced and then 
taken away several times throughout the course of testing. 
According to the standardized test protocol, verbal 
directions may be repeated only 31 once. Second trials 
may not be given unless specified. This adds a definite 
cognitive component to the motor tasks. 
other areas of concern are that the score sheet does 
not provide criteria for scoring individual 't 37 J. ems; 
therefore, it is necessary to use the manual to clarify 
administration details. The tables provided in the manual 
,!? 
contain several errors and some information is missing. 
For example, the percentile rank chart for fine motor items 
at the 48-53 month level is identical to that for the 54-
59 month level. In the following percentile rank charts, 
41 
certain raw scores and their corresponding percentile ranks 
are missing entirely: FM skill C 24-29 months, FM skill 
Band C 30-35 months, and FM total score and Skill 0 54-59 
months. 
Recommendations to help solve these problems are listed 
below and summarized in Table 3.37 
1. Use caution when interpreting individual tests 
scores, particularly with children between 5 and 
7 years old and with those whose socioeconomic 
and cultural groups are not represented in the 
normative sample. 
2. Examiners within a facility and at centers in a 
given referral area should collaborate to determine 
critera for scoring "1". 
3. The PDMS is not recommended as a test of choice 
for 0-5 month level. Scores on the Gross M6tor 
Scale at the 48-59 month level should be reported 
as ranges and interpreted cautiously becuase of 
poor discrimination for this age. 
4. The PDMS should not be used for predictive purposes. 
5. When computing a child's score, the performance 
relative to skill categories should be considered. 
6. Centers within the same treatment and referral 
region should collaborate to standardize the 
equipment. 
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7. Clinicians should examine the manual to determine 
the percentage of children at a given age level 
who actually passed the items that a particular 
child fails. 
8. Present all items within a reasonable age range 
that require the same test -equipment before 
presenting another piece of equipment. 
9. Due to the variable age intervals, total score 
z-scores obtained using percentile rank tables 
need to be interpreted with caution. 
lvlost therapists are likely to find the PDMS a useful 
assessment tool. The PDMS seems particularly well-sui ted 
for evaluation of older infants and children suspected 
of having motor development delays and of infants and 
chldren with known mild to moderate delays or disorders 
of motor development. The scoring does not allow for 
scoring of qualitative performance in many items. 
Therefore, the PDMS should be administered in conj unction 
with other instruments designed to detect qualitative 
performance (e. g. , the DeGangi-Berk Test of Sensory 
Integation,38 - the Miller Assessment for preschoolers,24 
or the Quick Neurological Screening Test. 39 )22 
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Table 3. Problems and Recommendations of the PDMS 
PROBLEM RECOMMENDATION 
Small normative sample Caution in interpretation 
No definition for "1" Collaboration between testers 
49-59 & 0-5 mo. have poor Not recommended for 0-5 
discrimination Report scores in ranges 
Equipment specification poor Regional equipment standards 
Poor placement of some skills Examine manual 
Cumbersome to administer Administer all skills in 
1 category; then go to another 
CHAPTER V 
FUNCTIONAL ASSESSMENT IN YOUNG CHILDREN 
Many standardized assessments are not able to be 
utilized with physically handicapped children. A need 
exists for an assessment to measure change in functional 
skills. The role and practice of functional-status 
~ssessment in early childhood special education was reviewed 
40 by Haley et al. Among the purposes of their study were 
to review the status of functional assessment in young 
children, and to examine the conceptual issues in the 
selection of functional assessment measures in special 
education. 
The three main conceptual advantages of functional 
assessment over traditional developmental assessment 
approaches are: (1) incorporation of person and device 
assistance in determining progress, ( 2 ) emphasis of 
functional coritent, and (3) measurement of independence, 
not normality. 
The three purposes of a functional assessment are: 
1. To screen, diagnose, or describe functional deficit. 
2. To evaluate the nature of the functional problems 
3. To assist with educational planning and teaching. 
4. To monitor changes in functional status. 
44 
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The measurement dimensions of functional assessment 
tool s are the degree 
the performance; the 
of assistance, ability to generalize 
amount of time needed to accomplish 
of difficulty; pain; the use of a task; the level 
speciali zed equipment, and the technique and approach used 
in the task. 
According to 41 Capute assessment instruments selected 
to measure relevant improvements in physical function should 
sample items that focus upon functionally related 
developmental skills. The measurement of progress in basic 
mobility and self care skills is as fundamentally important 
for children with neurological impairments as the 
measurement of fitness and sports skill is for 
nonhandicapped children. If the goals for a child are 
in the areas of functional change, then the use of a 
functional assessment tool is a much closer match "between 
assessment and intervention than the use of a developmental 
index. 
There are several functional assessments i three will 
be reviewed here. 
Tufts Assessment of Motor Performance 
The Tufts Assessment of Motor Performance (TAMP)42 
was developed to provide a comprehensive assessment of 
motor performance skills underlying functional abilities. 
Haley and Ludlow authored the test for the purposes of 
46 
describing motor performance status, and documenting 
rehabilitation outcome across patients of all ages with 
all types of disabilities. Correspondence about the TAMP 
. should be addressed to Dr. Stephen Haley, New England 
Medical Center Hospitals, 750 Washington st. # 75K-R, 
Boston, MA 02111~1901. 
The TAMP is structured so that discrete tasks wi thin 
the functional items can be assessed independently. The 
TAMP consists of 31 functional i terns with a total of 91 
1ndividual tasks. The fine motor domain includes the 
subdomains of grasp/release, manipulation, typing, and 
fasteners. The gross motor domain consists of dynamic 
balance, mat mobility, locomotion, and wheelchair mobility. 
The measurement dimension has the following scale pOints: 40 
independent with full motor proficiency (7), independent 
with modified proficiency (6), minimal assistance (5), 
minimal assistance with modified proficiency (4), moderate 
physical assistance (3), maximal physical assistance (2), 
and total dependence (1). Inter-observer reliability, 
done by one occupational therapist and two physical 
therapists, was judged to be in the fair to excellent 
range. 
model. 
Validi ty was developed by use of the Rasch IRT 
A fundamental application of this model is to aid 
in the construction of sound testing instruments through 
assessing the extent to which data fit a hypothesized, 
hierarchical, unidimensional structure. Problems wi th 
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construct validi ty are easily resolved, and ordinal-level 
scale ratings can be transformed into interval-level 
measurements useful in measuring a continuum of ability. 
This test shows some promise in its use with children. 
The TAMP authors proved that the hierarchical scale of 
item difficulty wi thin the TAMP is reasonably consistent 
across pediatric and adult patients, and it can be used 
across a wide age range for assessment of both school-aged 
children and adults. 
Only one ND Physical Therapist has had experience 
wi th the TAMP. She liked it because of the many levels 
of measurement, the wide variety of movement patterns, 
the measurement dimensions, and its short administration 
time. It appears to be a test of promise for use with 
our multihandicapped school aged children. 
The Gross Motor Function Measure 
The Gross Motor Function Measure (GMFM) 9 is a 
relatively new assessment that was designed to measure 
children's gross motor function. The detailed guidelines, 
with tester instructions, item definitions, scoring key 
and equipment needed are available from the authors. The 
address is: Department of Pediatrics, Chedoke-McMaster 
Hospitals, P.O. Box 2000, Station 'A', Hamilton, Ontario 
L8N 3Z5. The 6 authors consist of researchers, physical 
therapists and professors. 
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The GMFM consists of 85 items grouped on a rating 
form by test position and arranged in a developmental 
sequence. For scoring purposes, items were aggregated 
to represent five separate areas of motor function. Prone 
and supine items were combined to represent lying and 
rolling; four-point and kneeling items were combined to 
represent crawling and kneeling; sitting and standing items 
were considered separately; and the walking, . running and 
stair-climbing items represented the walk, run, jump 
dimension. 
Each GMFM item is scored on a four point scale. Values 
of 0,1,2, and 3 are assigned to each of the four categories: 
O=cannot do; 1 =initiates; 2=partially completes and 3=task 
completion. A one page score sheet is used to record 
results. Section B on the score sheet is used to indicate 
the various types of walking aids and orthoses that are 
used. 
Reliability values on repeated testing indicate that 
the measure can be used very consistently. With the 
exception of parents' judgment of change in sitting, 
crawling, and kneeling, all reliabilities of judgments 
of change reached acceptable levels. 
Validity was established by testing four different 
hypotheses: 1. Total GMFM scores correlate with 
videobased evaluations, 
parents' jUdgments. 2. 
therapists' judgments and 
Children with Cerebral Palsy 
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that were classified as 'mild' have a greater change 
in scores than those classified as 'severe', with 
the 'moderately affected' children falling between. 
3. Non-disabled children under three years of age 
will show more change than non-disabled children aged 
three years or older. 4. Among the children classified 
as responsive, the amount of change will be the 
greatest. 
The GMFM is not presently used by ND Physical 
Therapists. The authors state that more data and experience 
are required in order to define accurately what constitutes 
a minimally important change in function after various 
interventions. Further work is planned to refine the GMFM 
and to increase the data base for use in clinical research 
studies. 
perhaps 
When this work is completed, the GMFM will 




Pediatric Evaluation of Disability Inventory 
Pediatric Evaluation of Disability Inventory 
was developed to meet the need for a reliable, 
valid, and norm-referenced instrument for assessing 
functional status in infants and young children by Physical 
Therapists and other rehabilitation ,personnel. The PEDI 
was authored by the PEDI Research Group consisting of five 
individuals with a variety of experience and expertise. 
· 50 
The cost is $85.00 for the manual and score forms and 
$185.00 when software is included. Ordering information 
can be obtained from the PEDI Research Group, c/o Stephen 
Haley, Department of Rehabilitation Medicine, NDMCH, 750 
Washington st, #75K-R, Boston, MA 02111-1901. 
The PEDI was designed to be a comprehensive yet 
clinically feasible instrument that can be used for clinical 
assessment, program monitoring, documentation of functional 
progress, and clinical decision making. 
Content domains of the PEDI include self-care 
activities, mobility, and social cognition. The self care 
domain comprises six complex functional activities: 
feeding, grooming, bathing, toileting, upper and lower 
body dressing. Mobility comprises the following activities: 
tub, chair, and bed transfers, indoor mobility, outdoor 
locomotion, and use of stairs. The social cognition domain 
comprises six functional activities: comprehension, 
expression, social interaction, self and time information, 
play behavior, and management of daily routines. 
The PEDI incorporates three measurement scales: 1 ) 
functional skills/behaviors, 2) caregiver assistance of 
complex activities, and 3) environmental modifications. 
Thirty one subj ect matter experts rated the content 
and clinical feasibility of the development edition of 
the PEDI to further establish content validity.44 The 
results indicated that the PEDI was judged to be a 
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clinically feasible instrument, both in a parent 
interview format and in a report/structured 
therapist/educator 
felt that the PEDI 
report format. A few of the judges 
was a relatively long and time consuming 
instrument for routine clinical use. Some found the PEDI 
to be a more appropriate index of functional status than 
a measure of functional change. There was some concern 
regarding the ability of the PEDI to detect functional 
progress, especially in very young infants and severely 
impaired children in the social function domain. Concurrent 
and construcat validity, using the Batelle Developmental 
Inventory Screening Test-a standardized assessment with 
developmental and adaptive content-was established with 
moderately high correlations between the 
Again, ND Physical Therapists 
experience with the PEDI. It is still 
summary scores. 45 
have had little 
in 
evolving, and more revisions are likely 
the process of 
in the future. 
CHAPTER VI 
QUALITATIVE ASSESSMENTS 
For many years, therapists have observed and described 
the quality of movement in children. It has been difficult 
to document these changes in an objective, quantifiable 
manner because of the lack of validity and reliability 
in subjective observation. Most assessments were not 
designed to capture all changes in motor beha vior , 
especially the quality of movement. The following 
assessments have been developed to standardize and measure 
quality of performance. 
Hughes Basic Gross Motor Assessment 
The Hughes Basic Gross Motor Assessment (BGMA) 46 was 
developed in 1979 by Hughes, and may obtained from the 
author-Jeanne E Hughes, 1000 Zinnia street, Golden, Colo. 
80401. The BGMA is an evaluation tool designed to yield 
information about gross motor performance problems and 
strengths of children ages 6 to 12 years believed to have 
minor motor dysfunctions. It is not appropriate for a child 
who has a serious, diagnosed physical disability. The uses 
are listed by Hughes to be as follows: evaluate gross 
motor performance, discriminate between children who need 
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PT and those who could be served by adapted physical 
education or regular physical education, indicate a need 
for physician referral, provide a framework for observations 
of a variety of motor responses and associated behaviors, 
monitor improvements, and reveal aberrent motor patterns 
in chi ldren. It may be administered by physical education 
or special education teachers, nurses, and physical and 
occupational therapists. The examiner should be familiar 
with the material before administration. It is recommended 
that the examiner administer it to at least 10 normal 
children before using it wi th children suspected of having 
dysfunction. 
The BGMA is a motor test standardized on 1260 normal 
children in the Denver 
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area. The eight subtests are 
essentially the same for children of all ages except that 
three fewer subtests are used with the youngest group. There 
are only minor adjustments in task requirements as children 
increase in age. Scoring is detailed to assess the quality 
of movement. The total score possible for a child to achieve 
varies Ii ttle with age increase due to the fact that the 
test is designed to evaluate gross motor abilities considered 
basic to the development of higher level skills. The BGMA 
also serves as a framework for observation of a child I s 
behavior associated with motor performance through a 
checklist of 36 different items listed on the score sheet. 
Each of these behaviors is described in detail in the manual. 
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The equipment required was chosen on the basis of 
simplicity and portability. The manual is the only item 
received when this test is ordered. A description of the 
equipment is included but is not standardized. 
Scoring is determined on the basis of quality of 
performance. Good performance, without any of the listed 
devia tions, receives a score of 3. Each deviation observed 
subtracts one point from the total score for that subtest. 
A score of 2. would indicate one deviation; a score of 1 
would indicates 2 deviations, and a score of 0 would indicate 
more than two deviations or that the child is unable to 
perform the task. The form scores for each subtest are 
added together to obtain the raw score. The total raw score 
is then compared with the total raw score expected for the 
child's age. Reporting the results is usually done in 
narrati ve form to describe the child's performance rather 
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than reporting a numerical score only. 
Directions ' for each of the subtests are explicit. 
There is also an extensive description of each of the 
possible deviations. 
Content validity was devised by presenting the BGMA 
to a panel of ' ~ix professionals for review and suggestions 
for subtest improvement before administration to the norming 
1 t · 46 popu a lone The panel included a physical education 
supervisor, developmental pediatrician, special education 




was achieved through research of existing 
more studies were selected. Correlation 
measures were used to check the concurrent validi ty. 
Physical education and kindergarten teachers' ratings of 
144 pupils' performances is class activities were correlated 
with the scores of the same children on the BGMA. The 
correlation was significant suggesting that the BGMA can 
be used to identify children having gross motor problems. 
r;res,t-retest reliability was .97 and inter-rater reliability 
was .996. 
Four of the North Dakota . . ,.P.hysical Therapists who 
responded to the survey indicated they use this assessment. 
One therapist uses it basically for screening and to assist 
with Adaptive Physical Education programs. She feels it 
is easy and quick but not appropriate for moderate to severe 
motor involvement. Another therapist used it for a brief 
period several years ago but found it to be too brief to 
be of value. A third therapist recently started to use 
this test with some of the mildly involved children and 
she likes it as additional test. A fourth therapist used 
this assessment a few years ago to screen the children who 
woul& have trouble in regular physical education class before 
most of the children were included in regular physical 
education classes. 
Very little has been wri tten about this test in the 
li tera ture. It was developed because of the need for a 
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valid, reliable measure with which to evaluate a child' s 
performance and plan remedial programs. It appears these 
objectives were met. 
Motor Skills Inventory 
The Motor Skills Inventory (MSI)47 is a 
curriculum-based measure included with the Body Skills 
curriculum as an optional assessment. It was written 
by Werder and Bruininks in 1988 and can be obtained from 
American Guidance Service Inc., Circle Pines, MN 55014-1796 
for about $200. 
The Body Skills is a comprehensive motor development 
curriculum for children. It is based on the general pattern 
of motor skill development in children from two to 12 years 
of age. The Body Skills curriculum provides a systematic 
method for assessing, planning, and teaching gross motor 
skills in body management, locomotion, body fitness, object 
movement, and fine motor skills. It is useful for special 
educa tion, · adaptive and regular physical education, early 
childhood and elementary education, and community recreation 
programs. The MSI is the assessment section of this 
curriculum and will be reviewed here. It can be used alone 
or in conjunction with the Bruininks Oseretsky Test of 
Motor Proficiency (BOTMP.)30 
The MSI was developed to provide a means for teachers-
to measure motor skills in a simple, criterion-referenced 
format that can be used continuously throughout the school 
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year. It measures qualitative performance of many everyday 
motor skills. The structure of the MSI corresponds to 
the organization of activities in the Body Skills 
curriculum-test items are organized into the five skill 
areas: body manag~ment, locomotor, body fitness, object 
movement, and fine motor. 
Each skill is divided into thre~ levels of performance: 
Rudimentary, in which the basic movements are performed 
-but in an awkward, incoordinated manner. 
Functional, in which the movements are performed 
adequately but are still slightly awkward. 
Mature, in which the movements are performed in a 
smooth, coordinated manner. 
A student's performance on the MSI is recorded in 
the MSI record booklet. Student's are allowed three trials 
to pass a skill item. A + (plus) is recorded for pass 
and a (minus) is recorded for fail. Correct scoring 
depends on the exam~ner's observation and judgment in 
relationship to the scoring criteria. Upon compl~ting 
administration of the MSI, the results are transferred 
to the student achievement profile on the back of the record 
booklet. Here, the results can be correlated with the 
47 
BOTMP through the use of a test equating grid. 
The Body skills program is housed in an easy-to-carry 
portable box containing materials to implement the 
curriculum. The manual for the MSI is included in the 
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box along with one MSI record booklet. Addi tional MSI 
record booklets may be purchased in packages of 25. 
h d . t . f th l ' . t 47 T e lrec lons or e MSI are exp lCl. For each 
of the 29 items, there is a description of what the item 
assesses, equipment needed, set up, directions, and scoring 
for each of the 3 levels-rudimentary, functional and mature. 
The total time to administer the test is not reported; 
however, if the level for each item that is marked with 
an asterisk is passed first, the other levels can be 
eliminated. 
The manual stresses that skill based assessment alone 
is not · adequate for determining all the important, unique 
characteristics of students with handicaps. Therefore, 
information about handicapping conditions must be gathered 
from informal assessment procedures, examination of student 
records and discussions with the student'~ family and 
appropriate professionals. 
Items for the MSI were constructed based upon an 
extensive review of research and theoretical literature 
on the development of motor skills among children. The 
references are listed in the manual. Skills considered 
indica ti ve of .important motor patterns of early childhood 
to adolescence were organized into conceptual categories 
according to current usage in the practice. This produced 
an ini tial scale of over 125 i terns for field testing on 
samples of students with handicaps and nonhandicaps. 
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Two forms of reliability are presented for MSI scores. 
One form is reported as the Kuder-Richardson 20 
reliabilities for the item clusters. For each module (body 
management, locomotor etc.) the reliability coefficients 
were close to .80. The lowest was the fine motor cluster 
which was only .63. The authors felt that the lower 
reliabili ty for the fine motor items is due to the small 
number and heterogeneous quality of items in this particular 
cluster. Also, many subjects in the sample achieved perfect 
scores in these items, which would be expected to 
artificially lower the size of the correlation coefficient. 
Inter-rater reliability for each cluster ranges from .66 
to .78 with the fine motor being the lowest-'probably for 
the same reason. 
The validity of the MSI was investigated in three 
ways. First, the MSI items and the module raw scores were 
compared with chronological age and found to produce a 
reasonably strong relationship. Second, the MSI was 
correlated to the BOTMP with correlation coefficients in 
the .70-.83 range. Third, there was moderate to reasonably 
high intercorrelations among the module raw scores. 47 
This test was not included on the survey sent out 
to ND Physical Therapists; however, no one included it 
under "Other". Since there is a relative lack of 
qualitative tests, and the MSI is designed to provide a 
qualitative measure of an individual's development and 
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attainment of fundamental motor skills, the MSI may be 
a useful adjunct to a Pediatric Physical Therapist's 
assessment repertoire. 
Quick Neurological Screening Test 
The Quick Neurological Screening Test (QNST)39 was 
developed in 1978 by Mutti and is available from western 
Psychological Services 




$50. The QNST 
Los Angeles, 
is a brief 
(approximately 20 minutes) individual test which taps 
neurological integration as it relates to learning. The 




as it will 
neurological examination, which are easy for 
to master and which are not threatening to 
This test is considered a screening tool 
not provide enough detailed information t 'o 
justify a diagnosis of "neurlogically handicapped." 
The QNST consists of a series of 15 observed tasks 
that help identify persons,as young as five years old, 
who have learning disabilities. The tasks provide the 
opportuni ty to sample, in an organized and orderly way, 
a child's maturity of motor development, skill in 
controlling large and small muscles, motor planning and 
sequencing, sense of rate and rhythm, spatial organization, 
visual and audi tory planning and sequencing, balance and 
cerebellar-vestibular function, and disorders of attention. 
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The only materials needed are a pencil and a ball 
point pen. The examining room should be large · enough so 
the subject's movements can be observed and should contain 
a writing table and chairs. 
Each skill to be tested has an explanation of the 
task expected, a set of specific instructions and a list 
of scoring considerations. The scoring considerations 
are listed on the recording form and each is assigned the 
number 1 or 3. A score of /I 3 /I would indicate a more severe 
deviation from normal. For example, am observable tremor 
is scored 
/I 1 1/. The 
1/31/ while holding a pencil too tightly is scored 
total number of observations is added for each 
item; then scores for 15 items are tabulated. A score 
exceeding 50 is considered high and is interpreted as 
indicating that the child is likely to have learning 
problems in the classroom. A score between 26 and 50 is 
suspicious, whereas scores of 25 or below are considered 
. normal. 
The test items are briefly described here: 39 
1. Hand skill: The subject writes his or her name. 
2. Figure recognition and production: Subj ect names 
and 6bpies 5 geometric shapes. 
3. Palm form recognition: The subject identifies 
numbers drawn on the palm. 
4. Eye tracking a moving object. 
5. Sound patterns: The subject reproduces a rhythm. 
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6. Finger to nose: The subj ect al terna tes touching 
nose and examiner I s finger with eyes open, then 
closed. 
7. Thumb and finger circle: 
to each finger. 
The subject touches thumb 
8. Double simultaneous stimulation of hand and cheek: 
Both are touched arid the subject identifies where. 
9. Rapidly reversing repetitive hand movements or 
diadokokinesis. 
10. Arm and leg extension: The subject sits and 
extends arms and legs, spreading the fingers 
wide and sticking out the tongue. 
11. Tandem walk: The subject performs heel-to-toe 
walking for 10 feet. 
12. Stand on one leg: Balance on one leg for 10 seconds 
with eyes open and eyes closed. 
13. Skipping 
14. Left-right discrimination: This item is observed 
while administering items 6, 7 and 12. 
15. Behavioral irregularities: Behaviors such as 
perseveration, excessive talking, fidgeting, 
tactile defensiveness, anxiety and distractibility 
are observed. 
Following the direction section of the -manual are 
two chapters entitled Educational Implications and Medical 
Implications. In these two chapters, each of 15 tasks 
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is reviewed and explained in detail in regards to the 
meaning of each deviation from normal. Thirty-eight 
references are cited to back up the educational conclusions 
and 165 references are cited to back up the medical 
conclusions. 
The QNST was standardized on 1,231 subjects in an 
undifferentiated group (learning disabled-LD population 
was not diagnosed) and 1,008 subjects who had been 
-identified as LD. They were not evenly distributed as 
to age and race, and ethnic background was not considered. 
All subjects were from California. 
Al though validity studies 
extensi ve, some are reported in 
on the 
the manual. 
QNST are not 
One . examined 
the consistency of decision making among four teachers 
and four experts. The results revealed that normal children 
could be identified with 93 percent accuracy, whereas LD 
children were identified with 70 percent accuracy. The 
test items were found to discriminate between a sample 
of normal and LD children, although the sample sizes were 
very samll. Correlations between the Bender-Gestalt, the 
Wide Range Achievement Test, and the QNST were moderate. 
A predictive . validi ty study found that the QNST was not 
necessarily accurate in detecting 6 year old children with 
reading problems i however, those who scored normal - on the 
test also demonstrated average or better than average 
reading scores at the end of first grade. 
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Test-retest and inter-observer reliability studies 
were conducted. The test-retest study used a single 
examiner who performed the QNST on 33 LD s tuden ts with 
a 1 month interval between tests. A reliability coefficient 
of .81 was obtained. The inter-observer reliability 
coefficient was . 71 . The most reliable i terns in the QNST 
were figure recognition and production, double simultaneous 
stimulation, behavior irregularities, and the total test 
" " 
score. 
Little outside research has been done on this 
instrument. Ingolia, Cermak and Nelson 48 investigated 
the effects of choreoathetoid movements on the QNST and 
further validated the use of the QNST to differentiate 
between LD and non LD children. They failed to demonstrate 
a relationship between choreoathetoid movements and 
performance and offered two explanations. One is that 
the items on the screening " test are not sensitive enough 
to be affected by involuntary movements. The second is 
that perhaps minimal choreoathetoid movements do not 
interfere with most functional fine motor tasks. The 
presence of LD was a significant factor in a child's 
performance on -the QNST. 
Thomas and 22 Hacker, in their review conclude that 
the QNST is useful as a screening instrument for school-
aged children; however, some learning disabled children 
may not be adequately screened, especially at 6 years of 
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age. other instruments should be used for 5 and 6 year 
olds rather than relying solely on resul ts from the QNST 
for this age group. 
Gross Motor Performance Measure 
The Gross Motor Performance Measure (GMPM)49 is in 
the process of being developed. It is being written by 
the same authors as the Gross Motor Function Measure. 9 
Gross motor function refers to the abili ty to accomplish 
particular motor activities, such as rolling, sitting, 
and walking. Gross motor performance refers to the quality 
of performing an activity such as coordination while 
walking. Because disordered quality of movement is 
characteristic of CP, the GMPM is being designed 
specifically for children with Cerebral Palsy. 
Five performance attributes have been identified, 
defined and scaled for use in the GMPM. They are alignment, 
coordi"nation, dissociated movement, stability, and weight 
shift. The "measure uses 20 items from the GMFM. For each 
of the 20 function items, three attributes, or aspects 
of the motor performance, are assessed. For some items, 
an attribute may be assessed in more than one body area. 
A five-point scale has been constructed for use wi th each 
attribute varying from "severely abnormal" to "consistently 
normal." In order to improve reliability without sacrificing 
the ability of the measure to be responsive to change, 
a separate specific scale was constructed for each attribute 
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in combination wi th each function item. Effort was made 
in the development to construct scales that would be able 
to evaluate change in performance for a variety of children 
who have cerebral palsy and motor involvement varying from 
mild to severe. 
The individual 
developmen t of the 
therapist can use 
clinician might be interested in 
GMPM for several reasons .49 First, 




~ovement quality in a single child, or in groups of 
children, over time. This profile may be used to document 
the rate of change in performance when frequency of therapy 
is altered or when a more invasive intervention such as 
surgery is undertaken. 
Second, attributes of movement performance such as 
alignment, 
and weight 
coordination, dissociated movement, 
shift are important from 





status of viewpoint. Measures 
these attributes are useful in treatment planning and in 
monitoring progress. 
Third, the availability of the GMPM as a generic 
measure, using accepted pathokinesiological and motor 
recovery termiqology, may be of value in clinical research. 
Finally, clinical managers may benefit in their program 
evaluation by having an objective measure of movement 
quality on the outcome side of cost effectiveness studies. 
This is important to therapists because it is movement 
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performance that many therapists feel they are able to 
affect with their treatment. 
A multicenter validation study to determine whether 
the GMPM is a valid, reliable, and responsive measure is 
currently underway. The validation study involves repeated 
administrations of the GMFM and the GMPM to 120 children 
who have cerebral palsy, 30 children who have head injuries, 
and 30 nondisabled children. The results will hopefully 
·prOvide the basis for further theoretical work in quality 
of movement as well as provide a valid, reliable, and 
responsive assessment instrument to be used in clinical 
trials of treatment for children who have cerebral palsy. 
CHAPTER VII 
SENSORY INTEGRATION TESTS 
Sensory motor integration is considered in many of 
the assessments in previous chapters. A problem in the 
sensory and motor integration area has an effect on gross 
and fine motor development as well as quali ty of movement 
and function. The assessments considered in this · chapter 
. are designed to assess the sensory motor integration area. 
occupational therapists have been the pioneers in sensory 
motor integration test development and treatment, but 
physical therapists work with this type of disability and 
·should have a working knowledge of the following 
assessments. 
Degangi-Berk Test of Sensory Integration 
The Degangi-Berk Test of Sensory Integration (TSI)38 
was written by Degangi and Berk and published in 1983 
by Western Psychological Services (12031 Wilshire Blvd., 
Los Angeles, California 90025). The TSI is a 36 item test 
designed to measure overall sensory integrative dysfunction 
in preschoolers. It is constructed a criterion-referenced 
test for children 3-5 years of age with delays in sensory, 
motor, and perceptual skills or for children suspected 
of having learning problems. 
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Each of the 36 items is included in one of three 
subdomains: postural control, bilateral motor integration, 
integration. or reflex 
tool to be administered 
It was devised as 
by occupational 
a diagnos tic 
and physical 
therapists with training and background in interpretation 
of test results in the domain of sensory integration. Other 
specialists, such as special educators, motor development 
specialist, and OT and PT assistants, may administer the 
test for screening purposes. The test takes about 30 
minutes to administer and 10 minutes to score and interpret 
findings. A space of at least 10 to 15 feet is required ' 
to administer the test. A few of the i terns needed are \ 
included in the test kit; however, several i terns need to 
be gathered by the examiner. Exact directions and 
procedures for each test item are described in the manual. 
Thirteen actual tasks are administered; however, 36 items 
are scored as each task has from one to six different 
components. Scoring ' is done in the protocol booklet which 
di vides each acti vi ty into one of the three stibdomains. 
When the scores are added, the result is interpreted as 
normal, at risk, or deficient in postural control, bilateral 
motor integration, and overall sensory integration function. 
The TSI is not a standardized instrument in the normal 
sense-rather it is validated on a sample of 3 to 5 , year 
olds using the criterion-group's validation model. A sample 
of children who were found to have a delay , of at least 
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year in fine and/or gross motor skills were compared 
with a sample of normal preschoolers. The resulting samples 
included 101 normal and 38 delayed children. A two stage 
judgmental review was conducted to establish the domain 
validity of the test-item behavior congruence and 
representativeness. The judges were eight occupational 
therapists. They found a high amount of congruence existed 
between individual items and the corresponding domain and 
between clusters of items and their subdomains. 
Construct validity was obtained on three levels: 
item, subtest, and total test. The effectiveness of each 
i tern was determined by comparing the mean scores for the 
normal and delayed groups, th~n calculating a discrimination 
index. The statistical significance and the magnitude 
of the discrimination index were evaluated. Tasks requiring 
motor planning, balance, and eye-hand coordination in the 
bilateral motor integration subtest exhibited small effects 
on the discrimination index. Most other items displaye"d 
a medium or large discrimination index effect. 
To establish decision validity, optimal cutoff scores 
were located to determine the best points of each group's 
discrimination. This resulted in a classification accuracy 
of the total test of 81 percent. In addition, the 
sensitivity of the cutoff scores ranged from 66 to 84 
percent. The specificity of the cutoff scores ranged from 
64 to 85 percent for the subtests and total test scores. 
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Inter-observer reliabili ty coefficients were .67 and 
. 79 for pos tural control, .76 and .74 for bilateral motor 
integra tion, .49 and .14 for ref lex integration, and .73 
and .79 for the total test. Since reflex integration showed 
inadequate inter-observer reliability, diagnosis based 
on this subtest alone is discouraged. Test-retest 
reliability over a period of one week ranged from .85 
to .96 for the three subtests and the total test. 
Few studies have been done either on the TSI or 
utilizing the TSI. One study was completed on the original 
version of the test by Harris and colleagues. 49 In this 
study, the relationship of the PDMS, Tactile Sensi ti vi ty 
Checklist, and the original TSI were investigated. A 
significant correlation was found between the scores of 
the TSI in preschool children and the PDMS but not with 
the TSI and the Tactile Sensitivity Checklist. 
The TSI, although a good assessment that is valid 
and reliable, ~s rarely utilized by Physical Therapists 
in North Dakota. Only two of the surveyed PTs have had 
administration experience. One therapist used it for 
placement and programming and another therapist felt it 
was helpful to discern if motor delays in preschool 
populations 
difficulties. 
were due to sensory motor integration 
DeGangi · and Berk50 critique their own test with the 
following conclusions: Total test scores on the TSI can 
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be used reliably and validly for screening decisions. 
Postural control and bilateral motor integration subtest 
scores can be used reliably and validly for diagnostic 
decisions. The reflex integration subtestscore, hO'.<lever, 
should not be employed for any type of decision until 
acceptable coefficients 
been documented. There 
of inter-observer reliability have 
is a need for cross-validation 
studies of the TSI. Further research with samples of five 
and six year olds must be conducted before use of the 
instrument with these children is justified and defensible. 
The investigation of possible differential performance 
in terms of age, sex, and ethnicity should also be explored. 
The information this kind of assessment device can provide 
will contribute immensely toward identifying · children with 
sensory integrative dysfunction as early as possible in 
their development and matching the approriate therapeutic 
programs to those dysfunctions. 
The 
(SCPNT)51 
Southern California Postrotary Nystagmus Test 
Southern California Postrotary Nystagmus 
was developed in 1975 by Ayres. Ayres 
Test 
is an 
occupational Therapist with an advanced degree in 
educational psychology and was a pioneer in the development 
of the theory of sensory integrative dysfunction. Western 
Psychological Services (12031 Wilshire Blvd., Los Angeles, 
California 90025) publishes the test at $125 per kit. 
73 
This includes the rotation board, record sheets, angle 
guide card, and manual. 
The SCPNT is used to evaluate the normalcy of a child's 
postrotary nystagmus, a reflex of the eyes that occurs 
in response to semicircular canal stimulation. Atypical 
responses may denote inadequate vestibular processing or 
poor cortical inhibition of vestibular processing. It 
is normed for children ranging in age from 5 to 9 years 
old and takes less than 5 minutes to administer. 
The SCPNT is usually administered by Occupational 
and Physical Therapists experienced in assessment and 
treatment of sensory integrative dysfunction. The duration 
Of nystagmus of the eyes is measured after rotation to 
the right and left body sides while the child is seated 




excursion, balance and head 
in 30 degrees of flexion. 
regarding the amount of eye 
control while spinning, and 
presence of such emotional-psychological responses as 
nausea, dizziness ,and pleasure or alarm experienced from 
the rotation. The child is positioned on the nysta.,gmus 
board with the head angled in 30 degrees of neck flexion. 
The examiner, ,kneeling on the child's left side, pushes 
the child 10 times in a 20-second period to the left using 
a stopwatch to time the rotations. The examiner then stops 
the child suddenly and measures the duration of nystagmus 
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while the child faces a blank wall. The process is repeated 
on the right side. 
The duration of nystagmus and the total number of 
seconds for both directions are recorded on the record 
sheet and interpreted based on standard deviation scores 
presented in the manual. Excursion of the eyes and other 
observations are also noted but no norms are available. 
Normative data is supplied in the test manual. In 
addition, several researchers have done validity and 
reliability testing of their own. Kimbal1 52 found no 
significant differences in regards to sex or age of the 
children. Her result~· indicated significantly different 
means and standard deviations with a higher cutoff point 
for diagnosis of hyperreactive nystagmus. Ayres' 
inter-observer reliability coefficient was .834 for duration 
and .485 for excursion. K t · 53 ea lng found a significant 
correlation between scores ottained on postrotary nystagmus 
testing and electronystagmography for duration and excursion 
of nystagmus in a group of normal and learning disabled 
54 children. Royeen found high test-retest reliability 
on 24 normal grade-school children and found that time 
of day and sex did not affect test results. 
The only validity study presented in the test manual 
is the presentation of nystagmus durations for · learning 
disabled children as they compare with normal children. 
The learning disabled population is not well defined so 
75 
conclusions regarding how this sample differed from the 
normal cannot be drawn. What Ayres' validity studies do 
tell us is that 
hypo 
20 percent of normal children would 
demonstrate or hyper reactive Because 
of 
of 
this high false-positive error 
nystagmus. 
rate, other measures 
vestibular function are necessary in order to 
substantiate dysfunction. 
The advantage of using the SCPNT is to determine if 
sensory motor integrative therapy is warranted in treatment. 
Ayres' found in her study of learning-disabled children 
that the children with hyporeacti ve nystagmus made greater 
gains in sensory integrative therapy than those with normal 
or hyperreactive nystagmus. 
The SCPNT can be used with children with autism, mental 
retardation, learning disabili ties, and ch·ildren with 
vestibular dysfunction. No reliability studies have been 
done on the mentally retarded and autistic. 
Physical Therapists in North Dakota have had little 
experience with the SCPNT. Most of the research has been 
done by occupational therapists and it is used more widely 






child's vestibular functioning 
for use by Pediatric Physical 
CHAPTER VIII 
CONCLUSION 
Development of tests and measures in pediatric physical 
therapy is in its infant stages. The necessity for valid 
and reliable assessment tools is well documented, but most 
of the documentation has taken place in the past 10 to 
15 years. campbel1 3 states that in some ways, the current 
developmental status of occupational and physical therapy 
is similar to the field of psychology prior to the time 
of immense growth in tests and measurements. She also 
indicates that it is important for therapists to recognize 
that both clinicians and researchers can, and must, 
contribute to this enterprise. Scientists with clinical 
and psychometric knowledge are needed to plan, develop, 
valida te, and publish new testing instruments. Educators 
are needed to teach measurement principles and critical 
analysis of the clinical literature at every level of the 
educational ladder. Both scientists and educators are 
needed to serve on grant review panels that fund the needed 
research, and,along with clinicians, to sit on task forces 




occupational therapists are making more inroads than 
physical therapists in the field of developmental therapy. 
This is evident in the amount of research and test 
development being done by the OT profession. Physical 
therapists need to step up their research in pediatric 
therapy and this includes standardized test production. 
A crucial ingredient is support for the enterprise 
from the total community of interest. There must be mutual 
acceptance of initial, less than perfect efforts that begin 
the process; sharing of data, patients, and technical 
support; and acknowledgment that continual, gradual 
improvement based on critical analysis of results is 
necessary to keep the process alive and productive. 3 
Fourteen assessments have been reviewed in the 
preceding pages. 
the youngest is 
The oldest 
still · being 




used by developmental therapy clinicians; others are not 
used. Problems are delineated with some of the assessments 
because all of them fall short of perfection. Professionals 
need not rely on just one assessment when several are 
available. 
available. 
This demands a working knowledge of assessments 
APPENDIX A 
Dear Pediatric Physical Therapist: 
My task in helping write the Guidelines for Pediatric 
Physical Therapists in a school setting to review 
"assessment." I'm also using this assignment as my 
Independent study Report for my MPT. Could you please 
take a few minutes to help me out? I'd like to make sure 
I include all assessments used by ND Physical Therapists 
as well as your ideas and thoughts on these assessments. 
I will list the assessments I am considering to review. 
Please comment as to 1. Experience you have had with it; 
2. How often you use it; 3. Population you use it with; 
4. Good or bad feeling about it; 5. What you use if for-
placement, evaluation, proof of efficacy of treatment etc. 
Please include any assessment you use that is 'not listed. 
Thanks so much! 
1. Bruininks Oseretsky Test of Motor Proficiency 
2. Peabody Developmental Motor Scales 
3. Quick Neurological Screening Test 
4. Denver Developmental Screening Test 
5. Southern California Test of Integration 
6. DeGangi Berk Test of Sensory Integration 
7. Hughes Basic Gross Motor Assessment 
8. Pediatric Evaluation of Disability Inventory 
9. Tufts Assessment of Motor Performance 
10. Milani Comparetti Developmental Evaluation 
11 . Test of Motor Impairment 
1 2. Gross Motor Function Measure 
13. Southern California Post-Rotary Nystagmus Test 
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